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Alan and Kristen. Here is draft 2 of the letter of intent for GPLCC. Please look over the budget and particularly the “match”. Our inkind seems a bit high and | just want to
make sure that it seems OK. | put the inkind contribution in text for now. Any other comments or editing are welcome but | need it ASAP to get to CSU sponsored
programs.

Kristen. | need your qualifications statement inserted and a pub or two. The EPA estimate is based on 40 water chemistry analyses and 400 fish (NMR). | am a bit shaky on
the NMR estimate because | am just not sure how many fish is reasonable or realistic. We will probably have to justify and document a longer proposal.

Gabriele. Please look over, especially the budget.
Thanks. Dana...

Dana L Winkelman, PhD

Unit Leader

USGS Colorado Cooperative Fish and Wildlife Research Unit
201 JVK Wagar Bldg.

Fort Collins, CO 80523

970-491-1414 Office

970-430-9102 Cell

dana.winkelman@colostate.edu





Applicant Information

1.  Dana Leonard Winkelman, U.S. Geological Survey, Colorado Cooperative Fish and Wildlife Research Unit

2. http://www.coopunits.org/Colorado/

3. Unit Leader, Dana Winkelman, 1484 Campus Delivery, Colorado State University, Fort Collins, CO, 80526, dana.winkelman@colostate.edu, FAX 970-491-1413, Phone 970-491-1414

4. Kristen Keteles, Toxicologist, U.S. Environmental Protection Agency, Region 8

Alan Vajda, Assistant Professor, University of Colorado, Denver



Project Information



5. [bookmark: _GoBack]Title:	Evaluation of estrogenic exposure to fishes in the South Platte River

6. Length:  2 years

7. Funding Requested

a. Total:		$169,000

b. Year 1:		  $85,000

c. Year 2:		  $84,000

d. Year 3:		  $0

8. Estimate of Partnership funds/existing assets:  Approximately $137,000 per year

9. Summary

We propose to evaluate the distribution and relative strength of estrogenic exposure in the South Platte River drainage.  Our approach is a necessary first step in understanding the influence of effluent dominated aquatic ecosystems on fish population dynamics.  Our proposal directly addresses key questions documented in the GPLCC Science Needs for Prairie Rivers and Streams.  First, we propose to identify important physical, biological, and ecological water quality issues that may negatively influence reproduction and survival of Great Plains fishes.  Second, we propose to correlate water quality with adjacent land use patterns to understand how land use may influence fish reproduction and survival.  Finally, we propose a novel approach to monitoring potential negative population-level effects of water quality that will address the cumulative effects of exposure on a native Great Plains fish (the fathead minnow).  The fathead minnow is an ideal indicator species; it is native, abundant, and its response to estrogenic exposure is well studied.  It also is a member of the minnow family and may be an appropriate model organism for other species in the system, such as the Arkansas River Shiner and Topeka Shiner.  



10. Geographic Scope:  South Platte River Drainage, primarily in Colorado

11. Anticipated Life:  The project will provide a baseline that is currently unavailable.  We feel the data and products will be useful indefinitely as a comparison to future conditions in the South Platte River.




Project Narrative and Budget

Freshwater diversity is declining at greater rates than that of terrestrial diversity and freshwater faunal extinction rates are much higher than historical background rates (Ricciardi and Rusmussen 1999; Sala et al. 2000).  The disproportionate effects on freshwater systems are primarily due to water demands from an expanding human population and one of the primary threats to freshwater organisms is pollution associated with waste water treatment plant (WWTP) and agricultural effluents (Sala et al. 2000; Malmqvist and Rundle 2002; Dudgeon et al.  2006). Many freshwater streams and rivers are dominated by urban WWTP effluent.  For example, flow in the South Platte River downstream of the Denver, Colorado, metropolitan area ranges from 69-100% WWTP effluent depending on the time of year (Strange et al. 1995, Dennehy et al. 1998).  Diversion for agricultural purposes further degrades water quality in the South Platte River.  Exacerbating the problem is a projected decrease in stream flow in the inner-mountain and southwestern US due to climate change. Given current climate projections in the western US, stream flow can be expected to become increasingly dominated by WWTP and agricultural effluents. 

WWTP effluents typically contain many compounds associated with human use and many of these may disrupt vertebrate reproduction.  Exogenous steroidal (i.e. estradiol and ethynylestradiol) and non-steroidal (i.e. nonylphenol) estrogens are particularly concerning because they alter reproductive physiology in fishes and are found in surface waters downstream from WWTPs worldwide (reviewed in Vajda and Norris 2012). Gonadal intersex, female biased sex ratios, and other evidence of reproductive disruption, consistent with estrogen exposure, has been observed in native fish downstream from WWTP effluents in three eastern plains streams (Woodling et al. 2006; Vajda et al. 2008) and are consistent with the measured occurrence and concentration of estrogenic WWTP contaminants. 



Availability, timing, and duration of instream flow are critical for most Great Plains fishes; however, unregulated pollutants, particularly estrogenic compounds, may limit reproduction even if appropriate instream flows can be achieved.  Kidd et al. (2007) showed that a common exogenous estrogen caused the collapse of a population of fathead minnows (Pimephales promelas) but these types of studies assessing population responses are rare.  It is difficult to predict how Great Plains fish populations are responding but it is clear that they are being exposed to estrogenic compounds in waste water effluent.  In a series of ongoing fish caging experiments in the South Platte River east of Denver Colorado, previously unexposed fathead minnows show clear indication of estrogen exposure indicated by increased vitellogenin levels in males. In mesocosm experiments, these levels of vitellogenin in males resulted in reduced reproduction and in long-term lifetime exposures caused complete reproductive failure.



Objectives and Goals



We propose to evaluate the distribution and relative strength of estrogenic exposure in the South Platte River drainage.  Specifically, we propose to 1) collect fathead minnows and other wild fishes in the South Platte River and assess their exposure and 2) conduct cage and mobile lab experiments to evaluate response to in-situ exposure.  Our primary assessment of exposure will consist of assaying the synthesis of vitellogenin mRNA induction and blood protein levels.  Vitellogenin mRNA and protein induction in male fathead minnows is a well-known marker for estrogenic exposure.  Detailed water chemistry data will be collected and exposure will be confirmed by examining the metabolite profiles in fish livers using Nuclear Magnetic Resonance (NMR). We also propose to assess the potential influence of landscape and land use on estrogen exposure by sampling in urban and rural areas of the watershed.  The final product will be a landscape-level evaluation and analyses of estrogenic exposure that can be used to identify areas of concern for fish populations.  



Outcomes and Benefits



Our proposal directly addresses key questions documented in the GPLCC Science Needs for Prairie Rivers and Streams.  



Aquatics Problem Statement 1: Finite Water Resources:  The South Platte River will continue to be an effluent-dominated ecosystem and population growth and climate change will likely increase the effluent-associated effects on the biota. Water allocation strategies will need to account for potential fish population declines associated with water quality as well as population impacts of water volume and timing.  Our proposed project will identify important physical, biological, and ecological water quality issues that may negatively influence reproduction and survival of Great Plains fishes. 



Aquatics Problem Statement 2: Alteration and Fragmentation of Watersheds:  The current water quality in the South Platte River could be a barrier to reproductive success and may also act as a physical barrier.  Understanding how estrogenic exposures vary across the landscape and how they may affect species abundance and composition will help evaluate how landscape factors influence fish distribution and life history.



Aquatics Problem Statement 3:  Lack of current data and information:  We propose a novel approach to monitoring potential negative population-level effects of water quality.  The process that we propose will address the cumulative effects of exposure on a native Great Plains fish (fathead minnow).  The fathead minnow is an ideal indicator species; it is native, abundant, and its response to estrogenic exposure is well studied.  It also is a minnow and may be an appropriate model organism for other minnow species in the system.  



		Budget

		 

		 

		 



		

		

		Year 1

		Year 2



		Technician Salary 

		$35,310

		$38,841



		Faculty Salary (1mo, Dr. Vajda)

		$8,960

		$8,960



		Project Expenses

		$28,070

		$23,688



		Direct

		

		$72,340

		$71,489



		IDC (17.5%)

		$12,660

		$12,511



		Total Request from GPLCC

		$85,000

		$84,000





Indirect is calculated at the negotiated rate for the Cooperative Ecosystem Studies Unit.  The CSU indirect rate is 48.7% and CSU consider the difference a contribution.  The full CSU rate would result in an additional $22,570 and $22,305 in direct costs in years 1 and 2.  Dr. Keteles (EPA) anticipates contributing about $90,000 per year in analytical water chemistry and NMR analyses.  Dr. Vajda (CU) will contribute mini-mobile water labs and histological analyses with an estimated contribution of about $15,000 per year.  Dr. Winkelman will contribute field collection gear, vehicles, and field and administrative support to the project and estimates a $10,000 contribution per year.

Qualifications

Dr. Dana Winkelman is the Unit Leader at the U.S. Geological Survey, Colorado Cooperative Fish and Wildlife Research Unit housed at Colorado State University.  His research involves the population dynamics of fishes and includes both laboratory and field based research.  In the last 5 years, Dr. Winkelman has published 7 peer-reviewed papers with his students on a wide range of topics involving fish population dynamics.  He is currently working with a PhD student examining the effects of estrogens on fish population dynamics and persistence.



Dr. Kristen Keteles





Dr. Alan Vajda is an Assistant Professor in the Department of Integrative Biology at the University of Colorado Denver.  His area of research expertise is the evaluation of reproductive disruption of native fishes by environmental contaminants using integrated field and laboratory experiments.  In the last 5 years, Dr. Vajda has published >10 relevant peer-reviewed manuscripts in the field of endocrine disruption of fishes.  Current research projects include studies of the behavioral, neural, and reproductive consequences of complex contaminant mixtures in native fish in the USA and Australia. 



Relevant Citations: 

Vajda, A.M. and Norris D.O. 2012. Endocrine disruption in fishes. In D.O. Norris and K. Lopez, eds. Reproductive Endocrinology of Vertebrates. Oxford University Press, New York.

McGree, M.M., D. L. Winkelman, N.K.M. Vieira, and A.M. Vajda.  2010.  Reproductive failure of the red shiner after exposure to an exogenous estrogen.  Canadian Journal of Fisheries and Aquatic Sciences 67:1730-1743.  
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